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15 tL^*tl.!lg»J-r5fci?)(7)RFI^^®!i%M;tT*5l9. #RF =1-^/1^ 210, 220, 230 
«, ^^0:9-ii$lHll?g 1101 :|r^U-CRFm^mM^--€:n^'tL^^^tL-rv^5o ^^-H^ 
[e]S§ 1101 «RFmMI!^.i0^bC»iiitt};^it-^^RF=i-r/^t-i^"9, RF=i-r/^;0^f> 

111 (D^-?/l';^v'— <>-:/1^;e)^e>^Dfg^^r»Jf^L, RF^t^^RFiUft^^-f/^ 

20 104 \zmt\^. ^KF^4 /\^^mmz.m^^x-mwyt^o rf^v ti^^ 

<5)^(croct 9^ceRFi^t=i-r/^ 104 ^tiMR I mmi^x^mmb^mmm 
25 (Df^i(DmM^m^m.m-r?>o men. ~mtf:^9'r>( h^=^—m^m:^ 

T^^WSco^TOi^fllii^^ife-rr-fi, i6!)^^^V^;5^ eoi S:±fE3o(7)R F^t^-f 
/I- 104 ^;Hv^-c|Wjn#tci3|ft (^-?7Wui^t) -rSo ^<^l^> ^|!c5J■=^-1'/^^co^^T 



Fillet ='-1'/^ 104 ^m^-t^^R F ^-f yl- 210, 220, 230 ^>mitL^(7) 0-0 T'R F 

mm-r^^oi^u (^'L^x^m^^(D^^:^Mm 220. 230 

(D^m'=^(Dm^t\-t 180° m^cta^ffi-^L, yu— ^ri^/l^ 210 (D{tmn.m^tW\ 

mmm 602. — Kiwa^ eosi, iitm^ >=^~ v^'mMmm 6032 r 

v^— >^>y<st mmx'^ t). — km^^^^ 603 1 smites > =1 — k 

6032 (D^m^^^tfl^^h. RF^NVl'^^S^^^a— ^PbI TE iliibfc^. 

10 a^=i —m^ 605 ^ tfaij-r^ ^ "9 l^PbI tr T'Bf ^mm^ ii 

^W«^^c-r-5(7){^i£::^^/i#C(Z):3zn— ft-^605 ^HX^-TSo 

RF-'^yl^;;?. 601 3o(?)RFitfs=i-l'>'^ 104 ;6>e>[^^{::R Fil^ft bfc:^'^'. 

ffrn^yl^ 105 X'^iW^fl^o RFy</U^ 601 t^Jz^v']; 5^ % a ^-rS ^ . ± 
i 5 R F ^^Vl/v^ (D BgttX\ R F miW 104 O tt^'L^gPTfiHU^-e a / 2 fc 

20 104 (Dib^[p}<^JSialfB^-e{i. Hu¥T'a/2fc{t^t°>-;^^'#Jn, 

HI 8 ^#BS.-t-§ i:. 3o(7)R Fi^-ft^J-^y^t-oV^-rRF^^V^^^I^-fitg-C^AnU 
fc^-^cT^a^a^^^fi, 0 8 (a) (7:)J; -^fzM':^^^ j\-o:)^-^ 180° 

^-^TTO l-/c:^'n'<^®®^*fil2I 8 (b) (DX.D\Z.fi:^„ ct 9 

25 ^=i-r/H^:ra-f-5R F^NV^;^(D{4^<7)^^Rgtt^FBl<7)Hii¥<^ 

fc^-g-J-fi. Hifi|^:555^TbfcRF/^Vl->^(75cfi^LM7)^^,T'El8 (a) Oct 9 J^^t^SSr 
R F^^VL-^c7)^T/55TO$nfcB#^>T'S5^6^{-BI 8 (c) \Z.^MX^'tf^W:}^ 
-^tfSi'O. fc7t;^^t>R Fitit^-T/^ 104 (0^-L^m^(0^%Wj^(OWmm^\^^U 



-So metc^-Tix— ^^^;^T'fi. R Fillet (D^(-:^^-r;^M#4^^^ 602 ^Pninb 

^'.^'f ^;'^f^ Gs t^jlJR$nTV>S(D-^, Gp-Gs ffiX(iGr-Gs m(D 2 I^tzMI^Bi^ 

ft-^-Msgp 107 (m 1 ) {i. ±mvtcXo^j:R Fiimmm^ x o t# bnfc^ 

■S^-n-t-fix WUMR I ^ilffib. ^^(DRFri^yl/ 210. 220, 230 ^^hi^ 

15 (D?iV yh r t ;65T'# So 

r(Z)J: 9^£il*Xl5!j^2ii^t^J;o-C^^Lfc^m^l2l9t^m^6^(-^-rc 1119 
(a) {i_htBRF='^/H04 ^fflV^T/SV^WQOl T-a^Lfc^-^. (b) {i^V^^i 
^ 904 X-m^i^fcWi-B: (c)RXl (d) ^^»c7)ti^feT'ii#bfc:^'^^^LTV^ 

-So j£v^mi^9oi -es^ufcm-a-. i^m (c) {ci^-rj;5}-, 

20 mFi^(D^^i^ 902 O^gBlrifiLW 903 (Dskmi^^^-^^UtlT—^^Tl!^ 

904 T-«^Lfc^^ r(7)»ftnT— ^:7r ^ ht^^P;tT. mm-^(Dm^i^X 
^ifrKiMLT—^yr ^ h 905 :^5^^bTV^;5o X o t ^ h(Dm 

^^m-r^fz.i^ia'i^ ^l^mi-im i 7 t^^-t-J; 5 t^i^i?)^^;^^^^ noo dR F/-? 

25 /i^:^^mMu ftmM 1701 <D#-^ (a) tct>^mw 1702 (om^ (b) (^ti^^gu 



«9 v'i'— r t if)^Xt 5o 

10 ip-^. 1^— K-CfT9 2Il|(7)fMl!l<^)^tl^*tt{'*5V^T. RF^nV^:^ 601 

(Dmit'pi^. 't(DmM^^r^(Dm^rKi5^^x. Wj^^^ ^^220^ 2zq \z.m\i-r^RF 
y<;v::^(D\tLm(D^^mm^m(Dwr=^(DitLmt 180° m^^h^xm^-r^o 

^2Ifi]@(7)ifSiJtcioV^-C(i$IS[^=i^/^220, 230 K^M^t ^"RF ^<;v:^(D\im(D:^ 

^^imn(Dt^M^(Diimt 180° M^c^b-frTfp^tjp-rso ^u-cig 1 m^tm2 

^cOBS.It0#rH'1cDtu^i^joV^-Cfi/^— :7"=i-r/^210 <!r#^=i-l'/^220. 230(D{it@^ 

4/1^ 210 tDfi+B^I^ D 0° t-r^^m^='4yl' 220, 230 <D{i+B^ 180° (o;^ 0 
20 Hif¥i: 180° m^iS) <^ bT^n^'ttO=i'l'/^{cR];?JP-r'5c ^2lEie(Df+ 
SiJB#t^*5{t5R F^NVu;^}^g|UT{i. ■^(Dm^^m(Dm^i^i^\^^xa/\^—y'=i4 

210 (DiilB^ 0° t-t^iy^WJ^^^ 220. 230 (Dfi+B^ 180° (O^ »9 Hi HI 
i(7)ffSiJ0tC)BuWffi<!r 180° bT^tL^^tL(D=i-r/^}-MUs ^(7) 

f!S,lt0#PB^(?)f^^t^*DV^T(i/i— ^^-T/i' 210 (^j4+S^|p| C 0° <!r b^^:9- /i^ 220, 
25 230 |WI C 0° (o^ 19 Hi lal g (Dtt-SiJBt(Df^¥^M 180° "9 E-OH 2 [h1 g 

m-^M;SlfP 107 (mi) fi. _biEL/cJ:5'fe2[EI(7)ffalJ^^J;oX^tL^•tl.^#b 

tLfc^=i— -ff-^ 605 ^MWi^. mmk(D^=i~-\c-D\^^xy'-u ^^^^(Dmmm- 



-So ^(Dmi3mumMr^x\'t. m—^i^=^—^^\^^^^xiiLmn(o^^ii:b2m(D 

10 g(Df+iiJ-e{iIil®^-?/^^ 601 ^JstfiSotT^^J-r/U 210. 220, 230 t^h^i^^KY^:^ 

ffn-Y/u 104 ^fflv^Tl^B#^w[^^4^-ei^ft (^^7 wi-i^{t) -TSo :^ 1 ^t/M 2 

15 603U KW^a:» 6032 SOT^S^^^^^i— KM^^^ 604) 

^LfcJ: ^f-^cC^. 2|lIgOtf-SiJfC:Jott6j5!j|2:^a:7T-r/Hi. 0 8 (b) (c;^ 

-c:T^bfcj: 5t-=^iSo :itih-'m.<Dnw\Kx^xnhtitim^^MW-\^ti-h<Dn. 

20 0 8 (c) (;:;^X*^bfcJ; 5?t^:7'o>'r'i'/^<!r?fe5o 

25 T 1 F7'"-i5' ^^^-r^m^^mm l.fz.:dK m CR F^nVu:^{4*BT' 

R F /^/^v^-fi^^ 180° -^/^ f^-frT k ^■fBi(7)^{i£tg^>'='— v'f'—^^nm b 
(2[p]g(Dii#). rnb 2[E«](D^'fitg^v=^- K^— iJ'^T^ffpjt^i^. ^tL^7=— 




mi 0(Diy—^:y7.\i^ KF^</i^^ 60l t^^\c^M^ti^:^'7^ 
^gT-{±. El2(^:^i-RFitft='-r/^ 104 <7)cfi,i>ttl (xW) ^-f ;^;^Ir] <t L-T 

10 ®.^^tT^c^5o (1) K¥^</v:^m\(Dm^^m^^^M^-^\^^X 

(D^WM^f^<nm'=¥^tW^tX 180° M=^c^b-^TBS,|ti-§. (2) RFx-?/U^ 601 

tt-r-sa^^ 2iH]m\ 2(Hi(Dfta'jt-*5v>-ci?!c4>^-i'/i-<^^+B75^^fe-rs J: 5 

-f^S, (3) l|Hlg<7)H-iiJT'fiRF^^Vu>?. 601 0^^tB^-t■^T^D=I-l'/W^oV^TlRI 
15 {]AtBi:L. 2|lI@<7)ftS'J-ett. R F/>Vl->^ 601 <7)^+S^^5^=^>l'/^^30V^•r<7)^ 

180° s^^eb-arT. rtbb 2(H]<Dfta'J-e^ti.^^tL#e>n/c^='— ft^^;?]p»-r§. 
^v^-^'feSO-C. 75i5it^6^;^#i^c^MR I ^@t::MT'foSo ii 

#<7)^^-cfis ;^ ^^iKfi mmmmm bo+ ;^ ^ -r ;=<»h^:^5S^ gs] i?^^ 



mini. RFmim=^^ji-(Dm(Dm^i^^M^7f^-tmx\ i§]4}^7j^i-RF:n^/i^ 

5 ^00(D—:fj(DRFU^ =14/1-420 (®4 (c)) 1^1 Cfll^^W bTV^5„ -tt^i^ib. 
r (D R F illft =1 -Y /I' 1500 fi. ^'L-'^ 1531 ^ "T S 2 R F =i 
1510. 1520 ( 4 0<??/U— :7°=J-1'/^ 151U 1512, 152U 1522) X^m^^tl. ^'b^ 
1531 irE^^-f-SE 1532 \zM\^mMm^Mm^tiX\,^^a RFn^=i-f/U 1510 fi, 

mil (b) tcTj^-r ct 5 {31. ¥taT'jKv\0itt5^^i9-:m 1515 RF^r$^=2^ 

10 ju 1520 fi. m 1532 -e-ifn, ^(DM#JT"11tt;65^J^^ S$feV>^;S5>^«!: ^^5^;^^ 

;m 1525 ^^bxv^So m^R F^^=:z-r^^ 1510. 1520 (i. ^f^mmt^^^ 

5 7ieRFit^t='-l'/H500 ^fflV\ ;$:BP^0514RI&^^fTofc^|^fi, |2I2(DRF 



15 =2 4ju(D<^>bni»^mm^i^mi&'r^mM^^m^^t^j:^o roRFiiiff=i'f'/u 

1512 ^r^m^w-oxmmi^t^mf^tt^-^xi^^^cDx. m2(DRFmm^-^yi-<i:'o 
20 yn5iu i5i2(DmicmBmi^^i^t^xoKmm-r^:it7!)^x^^<Dx\ 

HI 1 l(D R F mit =^4/1- 1500 {i, 'ii^^l^^^ ex. -^W^=i4 /u^ $ (nffi^ 
iZ^AyT'ti iV^L. BiJ(^RFi||ft=i-i'/^i:M<^-a':^-^T^-^°^ WU-i||it^^^-r 5 ^ 

25 «?iJ^f^. 01 2t^^i-J:5t-. yu— ^n^/u 1611 1 1 (OWi^^ =1 4 Ji^ 1612 i: ilr 
m^'a't>-frfcRF=i-l'/W 1610 (11112 (b)) <tM^-^t>iJ:X. ll|4tC^LfcRF 
=i^/^<l:|5iCRF=i^/^ 1600 ^^f^-t^^^t-i^X^^ia r (D R F i^-ff =1 /I- 
1600 fi, m^-t^ 2j7\i^l:iy<^ i-^i-m^^'^'^^X^'O . x. y V ^-rtL(D;^[p](c 




1500 (DKFm^(Ditm^ 90° -f fj-f ^ <b J: "9 . ^^<^QDBS,|tti RTt^-Cfc 
x^[p](c:jltR0B,|t^6<b#(iRF=7^/H61O (^^^i^V^, y^fpJtCaira 

5 M-rS-^^fi. RF^i^f/nsoo J: 9(-i-'5r tv\ $f3{c;2|s: 

mmmm<DR Fmit=^^ji- leoo ^^m=^-^j^tmm-t^m^\M. wi^ji 

R Fiift=^^/^t^H^»^=i-r/i/^iiiOLT^ J; < . =i-r/^#:^te^i--5r i: 
6 2 =i-f'/l'«^(DRFi||{s=i'l'y^ 1610 (DjXt>^K. m2K7f^-i-3 =i^jUm^(DR 

4 (Drnmum^^ ^ ^ m^mmm(Dy<j\y:^ v--^ ^mn-t s r i: j; >? . 

7:kK. ^^m(DMR Ia^e^;IjoV^-CRFi||^t:3^/^:65RFS^t=I-l'yU^^^aS 

mi 3i::. -v'/i^f^^yi^r^^/u^^^Ui^cMR I ^gOft-^^ttigB 106 Smt-^ 
25 107 (7)— 0iJ^;^-r„ m^U/c^JTii. ft;^: 8 fllKDR Fgiff ^^-T/t^ 501 

^n^'tf:/y T:/:7" 502 — o<D-v/u^:7"/ur.^/i^ 105 ;5S#|j^$;Jx-r 

v^5o :sfcft-^itmiH5 106 f*. 8m<r)AD^^xw:^^^\Bim 503 ■A^M.^iw^xm 

f5^^tlXiS<0. ^y^Tl^^ 502 z5^b<7)|±{;^ft^;0S#t^^$n5o it^-^m^ 107 
fi. -ft^l^lJigp 106 (D^AD^mym^Wtl^m^ 503 ;e)^e><7:>ft-^^:7— y^^^^. 




ti(D R F =^ 501 x-mm ufcft -^{c i ^ ma^^-mw u mn \^fzm^(Dm 
^-^^^-r^i^^mw-^ 505 ^#^Tv^'5o m^u los (giD iz\-i^^^titz 

RF. Gs. Gp, GrRX^Sig.ii^tl^*tlWim^^<J^:^. ^ ^-T ;^j14RM^:^^^V^^. 

^-f ;^^-r;^iltRMi4^m 602 <tiRiB#{^,i;j5i^''--VL'^ 6oi ^Pn>!JO lt^^^^^^cd 
tauwmm 604 ^pp^plt. 31=1— ft-§- 605 ^nm-r^o ^^^1^=^^ 

603 (DmSt^^x.ti:7!)^h. iSi^^^-^Vu^ 601 TOjO^b^^'— It-^ 605 ^X(D 

15 ;^ 5^ :7'^ii «9 m i^mr^ TRx-m^mi^. mmmmmi^>j£^-m:^^iiL^^ >- - 

fM^>-='— K(^^(4. il^. lt^C<7)®^fcfc "9 64. 128. 256. 512 ^(D'fit;^^ 
31(4'n. #^=1— ft-^f^. il^. 128. 256. 512. 1024 jgI(Di^>'-7° y ^i^'-r"— ^ 

20 ^ wi^MR I (Dm^. iiL^^:^='~- K:^7" iy-T'rBlPi^^— ^<^fiJ'^T'FBiaiv>-CfTV\ 

^{itB^^=i- K»T'5i# bfcff 7021-7027 ^ k ^grali^lgag U. M^. 1 +ic5>(7) 
25 t"— 701 t-r?>o mi 5 (a) T';^bfcx-i5' 701 ^:7— y Ji^mbf^fife LfcM 

^fi. mis (c) tc^-Tct 5 {-ff tJiSbfD/^v^iiift 702 ir^^^So — mis 

rcO^-g^tCfi. 1 ^-r^/*5#t-7^'—^ 7041—7042 7051 — 

7054 ^-r 6 X- ^ fll+iiJ L /.^ V \ r (7) <ir t . If iy Ufc^"'- ^ 703 




^"9iSb 705(O|g^L/cilj^704 .b/cf-So 

fmS5^^^^i6M'Ji-5^fc:J: l9#BS7^-i5'<t LT3j5A?)T*Jt. {i+gzn^n^ 

L^I^*-r6o Mri^^^J^^'im. m^it. UM^-^mm. "sensitivity Encoding 
for Fast MRI " , Klass P. Pruessmann et al. , Magnetic Resonance in 
Medicine 42 : 952-962 (1999) J KsSM^tlX^^^^o 

nmrn'^m^^x^ ^^^^ (i/n). :z:LXi'imm(Drzi^2=i^/u(Dm^^wtm-r 

So 

^-f El 1 6 iz.7f^-rx 0 Mzm "9 ^tt. ^^^f^^ Fov-mi. 

F0V-m2 U ml, ni2 ^ =i <b -T 5 <!r . ^rn-f/U (zcl/^ ;e»^^<^ft-§- 

15 ^;mv^Ti+^^t^.-5^i^#(lJe>^T05^ (1) ^^o^ (2) -e*t?$tbSo 

Sijl=Aijll • mijl+Aijl2 • mij2 (1) 
Sij2=Aij21 • mijl+Aij22 • mij2 (2) 

(1) (^*5V^-C. Sijl «^l^;^>h ml ^^f^ft^^tL^Pj^. Aijll fi 
FOV-ml p^(D^ >' h ml <7)^S5>^. Ai jl2 F0V-m2 f*3<7)^ >- h ml (^^^ 
20 5^^. mijl fi FOV-ml P^«'^b^^^ mij2 (1 F0V-m2 F^C^Di^^b^^mT'feSo (2) 
}::joV^T. Sij2 fi^l^y^^^h m2 :e)^f>ff-^$n^)S^> Aij21 ft FOV-ml F^t^oilx 
^ ^ h m2 c75^^^:flT. Aij22 fS F0V-m2 1^(7)^ Up< ^ |> m2 mijl ft 

FOV-ml ^(Om\Y.':^-^. mij2 (t F0V-m2 (^(D^-fl^^T-^-efeSo */cS. M. Aft, 
FOV-mU F0V-m2 (7)-^ h y Xt;i^ LV^fT^lJT'fc'So ^fcTf«^ i. j 

25 3grBimM<^*:bi-„ 

2}^(Cii^WF0V@(^ffi^='^/U'^^^^CU C2<^2^^ (3). (4) X-^mt 

So 

Cijl-Aij21/Aijll (3) 
Cij2=Aijl2/Aij22 (4) 



tMt's^mt. (5). (6) -t:-^^-t-r<b755T-#6o rtbbJC (5). (6) 

mijl • Aijll=(Sijl-Sij2 • Cij2)/(1-Cijl • Cij2) (5) 
inij2 • Aij22=(Sij2-Sijl • Ci jl)/ (l-Ci jl • Cij2) (6) 

(D{±1;^«. 3^^<D^9^fflv>. fiiicoai;^!^^^ bTfcitfiiv^ 

(Dm^^n ^ ^ t:b^x^ 

U±^^f^^ 0 tc;*:|iP^OMR I a^e{^^oV^-C{i. ^l^'^^d^W^^^^ ^^^^ 
'biiffl-rsr .i:>^'^"e#. wi-ii^oir^i::. Ma c {-^ j\y^-:f ^vT 

/I'.b {.xmm-r^m^ia^^ <^^(Dm^^mm m^i-^. smash io^mm 

pT^-efc^o SMASH feT'ti. iiSri^/uFBlcD{t^^^fifeL-C-rj>:^^\ -ilkU 

^^=14 7i^(Dmm'A^m^^Mi^x:^-hm^^m'r^^K ^<D=^4ji^xn. ^rf 
mxh^t\.^om^hm^mx.x\.-^o ^^i,^mm^ti^2-D(D^^yi^ (411 t 



421) ttm^(DQj:>=i4yi'tm^mM^ti:(Dx\ jxi^^um^i^—mmr-wsx'^^^ 

10 fcMR lMg;i5t§^^;jx5^ 



• .3 • 



6 . If 3 3?.{± 5 \Z.t^Wu(Dm%.^^%^ ^ — v^^'iJ^i^gT-S^oT. 

7 . If 5*<^ 3 Xfi 5 \Z.WML<Omm.^^%^ / -i^>i/^«T'feo 

MlERFBilt^J^^^^fi, HUlB^^='-r/WC>^UT. 2IHl(^tfSfJ{CiBV^-C-fM 

1 0 . ft 1 xfi 8 ^^lE«o^^^*ni-r ^ — v^^i/^ttx-feox. 



1 1. m^m3Xi:i5i^mm(Dmm.^oM4 ^—i^i^^mm-ch^x. 



• 25 • 



=i-Y/L- 104 210. 220. 230 ^|^B#{^Is]fi+B(DR Fff-^T'IgSlj 

m^Xmm-t^. ^V^{i 2 Ie]<7)tha!|^-<T <t LT 1 mg <7)i+aijT^{i#=t^y^ 210. 
220. 230 ^|^^{^|^{4;fB(^RFm-^T'lg»jU 2(HlS<;Otfa!lT'{i^5>ri^/U 220. 
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